Oxygen and oxidation promote the release of nitric oxide from sydnonimines.
The antianginal effect of sydnonimines is believed to be due to the release of nitric oxide (NO) from inactive prodrugs. The first step in the transformation of the sydnonimine SIN-1 is the hydroxyl ion-dependent conversion to SIN-1A that occurs almost immediately at neutral pH. However, the subsequent process of NO release from SIN-1A is not yet understood. Therefore, the spontaneous degradation of SIN-1A in aqueous solutions was studied by chemical and pharmacological means. Measurement of the oxygen content of a freshly prepared SIN-1A solution revealed a rapid decrease of the oxygen concentration. The oxygen-consuming process was accompanied by a decrease in SIN-1A concentration and a progressive formation of NO and SIN-1C. SIN-1A was stable under nitrogen, labile under air, and very unstable under pure oxygen. Thus, oxygen is an important reactant in the decomposition of SIN-1A. The question of whether or not oxygen is essential for NO release was studied by investigating the effect of other oxidants. The oxidants potassium hexacyanoferrate, cupric sulfate, and lead tetraacetate augmented the conversion of SIN-1A to SIN-1C and increased the relaxing effect on isolated pulmonary arteries used to bioassay NO. Therefore, an oxidative process is essential for the release of NO from sydnonimines.